The paper examines the determinants of the level of investment in net operating working capital by firms in Malaysia. Data from 192 companies spanning a period of 8 years (2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007) are analysed using the OLS regression technique for this purpose. The study finds that in times of economic expansion, younger and smaller firms with less tangible assets, low leverage, high immediate sales growth, high operating cash flows, less volatile revenues and low levels of asymmetric information are likely to have the highest investments in operating working capital. Board characteristics, namely size and the independence of the board, are not found to have any significant influence on the working capital investment of firms.
Introduction
The liquidity problems faced by huge corporations, especially during the global financial crisis of 2008, raised awareness among firms to unlock the valuable cash that is tied up in the working capital cycle. A firm's net working capital position influences its ability to obtain debt financing as many loan agreements with financial institutions require a firm to maintain a minimum net working capital position (McGuigan et al. 2012) .
REL/CFO Asia Magazine (25 September 2007, p1) reports in their article that in 2006, Asia's 725 largest companies significantly improved their working capital performance (by cutting working capital by 2.8%), releasing $15 billion largely through better bill collection and improved inventory management. But $535 billion was still unnecessarily tied up in working capital. Despite the overall improvement in Asia, Malaysia was one of the countries where overall working capital performance degraded (with days' working capital increasing by 27.5% compared to the previous year). The situation did not improve in 2007 where 850 of the Asia-Pacific region's top companies had $833 billion in total working capital which was not put to productive use. Ernst & Young (2011) reports that compared to 2009, in 2010, most companies reported improvement in their working capital management although the improvements were made more in the area of payables compared to receivables and inventories. Yet the companies surveyed still had billions tied up in working capital, representing a large proportion of their working capital scope.
Knowing that working capital investment should be kept to as minimum as possible, why do companies still have billions tied up in working capital? According to Vijayakumar and Venkatachalam (1996, p647) , "the developing economies are generally faced with the problem of inefficient utilisation of resources available to them" and while fixed assets and working capital are both "contributors to the total capital of the developing country", working capital makes utilisation of the production capacity generated by the fixed assets possible.
Could the reason for inefficient utilisation be related to the features of the firms, to macroeconomic or other factors? Shyam-Sunder and Myers (1999) include the net increase in working capital as one of the factors affecting the funds flow deficit which in turn affects the amount of debt issued -or retired. Prior studies have shown that leverage is a significant contributor to a firm's choice on the level of its working capital investment (such as Ban˜os-Caballero, Garcı´a-Teruel & Martı´nez-Solano 2010a; Chiou, Cheng & Wu 2006; Kargar & Blumenthal 2004) . There are also studies which highlight other firm-specific factors affecting the efficient working capital management of a firm, such as its growth, profitability, size/capital market access, asset tangibility, revenue volatility, age, operating cash flow, level of asymmetric information and even board characteristics.
Hence, the objective of this study is to determine the factors influencing a firm's decision with regards to the size of its investment in net operating working capital. An investigation into the factors affecting net investment in working capital should integrate the individual components (Hill, Kelly & Highfield 2010 ). The variable should be able to account for the joint effects of the three components of working capital. Working capital investment is measured with the net operating working capital.
To achieve the objective, the Ordinary Least Squares (OLS) regression method is used on financial data of 192 firms from year 2000 to 2007. The results of the study show that firm-specific factors such as leverage, growth, asset tangibility, age, firm size, profitability, operating cash flows, revenue volatility and asymmetric information significantly influence the investment in operating working capital. However, board characteristics do not have significant influences on working capital investment. Favourable economic conditions result in firms having higher investments in working capital.
The rest of the paper is organised as follows. In the next section some of the theories related to working capital investment are discussed, followed by a section where the relationships between working capital investment and various variables are discussed by referring to previous studies on working capital. From these studies, the testable hypotheses are developed and the variable measurements are presented. In the fourth section, the sampling method and research methods are presented. Results of the analysis are reported and discussed in the fifth section, followed by the conclusion in the final section.
Theoretical Resources
In an ideal world, net working capital is always zero but in practice, this is not the case as the current assets of a firm are unlikely to ever drop to zero (Ross et al. 2008) . Each component of working capital has its own costs and benefits. For instance, holding inventory helps managers to minimise the risk of 'stock-outs' and to deal with seasonal sales but carrying costs will be high. However, having too little inventory could mean running short and losing sales and customer goodwill and may result in disruption in production (Brigham & Daves 2004) . With respect to receivables, Salek (2005) lists two conflicting objectives where tradeoffs will be required in order to achieve efficient receivables management. Firstly, in order to boost sales, the criteria for allowing credit needs loosening up but this can result in high bad debt losses. However, tightening it would reduce receivables and bad debt losses but result in lower sales. The second conflicting objective is "to achieve strong receivables management results and provide excellent financial service to customers versus minimising the cost of the function" (Salek 2005, p7) . Finally, firms may be able to get discounts for early payment of their trade credit (Banos-Caballero et al. 2010a ) but as pointed out by Berk DeMarzo & Harford (2009), a firm should only choose to borrow using accounts payables if it is the cheapest source of funding, i.e. the free component should always be used but the costly component should be first analysed with respect to its cost and compared with the costs of other sources of funds. Thus, the efficient management of working capital requires the efficient management of these components.
In an imperfect world, the problems of asymmetric information and agency costs influence the financing choices of a firm. Of the capital structure theories, Myers' (1984) pecking order theory deals with the role of asymmetric information in determining the amount of debt and equity a firm will issue. Firms should finance investments first with internal funds, then with safe debt, followed by risky debt and finally with equity to reduce the adverse signals that may be emitted. The implication of the pecking order theory is that firms do not have a target debt-equity ratio as they choose their leverage ratio based on their financing needs. This theory also implies that firms do not have target cash balances but cash is actually used as a buffer between retained earnings and investment needs (Ferreira & Vilela 2004 ). This also means that when a firm increases its internal funds, its leverage falls. As a firm continues to maintain a surplus of internal funds for the purpose of reducing adverse selection costs, it will accumulate excess cash which it will use to pay off its debt when due. As for a firm which does not have a constrained investment policy, it simply uses cash flow to increase cash (Opler et al. 1999) . Working capital is a readily available internal source of financing which can thus act as an alternate source of financing to external capital, especially for the purpose of fixed-investment smoothing in order to maintain a stable fixedinvestment path. External funds can be very costly due to floatation costs and the problem of asymmetric information, especially for financially constrained firms (Fazzarri & Petersen 1993) .
A higher stock in working capital, which will have lower marginal valuation to the firm (Fazzari & Petersen 1993) , allows managers to pursue their positive net present value projects without having to worry about having to issue undervalued securities. The argument of the pecking order theory implies that there is a very strong relationship between investment in working capital and information asymmetry. Due to this, firms with different characteristics, such as growth opportunities, size, asset tangibility etc., would result in different investment policies in working capital depending on the roles played by these characteristics in aggravating and/or reducing the problem of asymmetric information and the costs associated with the level of asymmetric information.
Aside from the pecking order theory, the free cash flow hypothesis by Jensen (1986) is another theory that may have implications for the level of working capital investments chosen by a firm. It emphasises the agency costs of free cash flow. According to this theory, managers would accumulate cash in order to increase the amount of assets they can control and to gain discretionary power over their firm's investment decisions (Ferreira & Vilela 2004) . Thus managers prefer to hold more cash and high levels of investment in working capital to reduce the firm's investment risk to lessen the probability of bankruptcy and place too much importance on the precautionary motive of holding cash (Opler et al. 1999) . Accumulation of cash and having a large pool of liquidity available when needed through the working capital cycle reduces the pressure on managers to perform well and allows them to choose projects that make them happy (usually for empire building) but may not necessarily keep shareholders happy. Management would rather keep resources and tend to waste them on inefficient investments than pay out to shareholders (Drobetz, Gruninger, & Hirschvogl 2010) . They are also not subjected to monitoring of the capital markets (Pinkowitz 2000) when financing new projects internally since they do not have to obtain new capital externally, which can also be very expensive (Jensen 1986) . A disciplining mechanism for managers would then be to increase the level of debt in the firm to reduce the free cash flow available, and hence the agency costs related to free cash flows, especially in firms with large cash flows and low growth opportunities.
Based on this theory, there are several implications. Firms with greater agency problems tend to accumulate cash and have very flexible working capital policies in order to have sufficient liquidity even if they do not have good investment opportunities. Cash holdings increase mainly in firms with high free cash flows generated (weak growth opportunities and low Tobin's q) and entrenched management which does not face much pressure to pay out the accumulated cash holdings to shareholders in the form of dividends (Bates, Kahle & Stulz 2009 ). Such a firm may actually be lax in collecting on its receivables and overinvest in inventories as the pressure is not there to release the cash and make better use of it. Thus, as Jensen (1986) argues these firms are more likely to be takeover targets. Ironically, entrenched and inefficient managers may prefer to keep high levels of liquidity to counter takeover attempts. Excess cash holdings and too high investment in net operating working capital could indicate bad management quality if judged by the investment opportunities of the firm. Opler et al. (1999) point out that firms could be holding too much cash in order to defend themselves from unwanted takeover attempts and that these firms may be more difficult to value because of the liquidity (Pinkowitz 2000) . Similarly, these firms could have high levels of investments in working capital. Hence, Jensen's (1986) free cash flow theory indicates the possible influence of agency costs on the working capital investment policy of a firm.
Determinants of Working Capital and Testable Hypotheses
The pecking order theory and the free cash flow theory imply the role of asymmetric information and agency costs in determining the optimal working capital investment policies of firms, both directly and indirectly. Hence, previous literatures are referred to in order to understand the role of various firm characteristics in reducing or aggravating these two issues with respect to the investment in working capital. Chiou et al. (2006) argue that based on the pecking order theory, a firm would try to finance its long-term investments with internal financing first to reduce monitoring and limitations by shareholders and also to reduce issue costs. Hence, a firm with more debt will mean that it has less internal financing and that there could be less capital available for daily operations. This would create an environment of caution to avoid further aggravation of the funds shortage problem, resulting in optimal efficiency of working capital. External financing being more costly than internal financing (due to higher premium) would mean that a firm with a rising debt ratio would pay more attention to their working capital to avoid capital, which can be used for more profitable investment opportunities, being stuck in the operating cycle (Nazir & Afza 2009) . Also, since the return from working capital is low, investing highercost funds in the working capital cycle would not seem to be a good idea (Banos-Caballero et al. 2010a ). This negative relationship is confirmed by Raheman and Nasr (2007) Hence a significant negative relationship is expected to exist between the working capital investment of a firm and its amount of leverage (LEV), which is measured as the value of a firm's long-term debt, which includes the short-term portion of the firm's long term borrowing, divided by the sum of the value of the firm's long-term debt and its market capitalisation. The alternative hypothesis is:
Leverage
Alternative Hypothesis (H1a): Leverage has a significant negative influence on the level of working capital investment of a firm.
Immediate Growth Opportunities
One of the implications of the pecking order theory is that a firm which anticipates more growth opportunities will need more capital in the future and so will need more internal financing. In anticipation of this, it will then increase its cash holdings and short-term investment. Anticipation of high sales growth could result in firms stocking up on inventory which could outweigh the effect on trade credit (Moussawi et al. 2006) . The positive effect of growth on inventory is confirmed by Blazenko and Vandezande (2003) . Appuhami (2008) , Banos-Caballero et al. (2010a) , Chiou et al. (2006) , Hill et al. (2010) and Nazir and Afza (2009) find a positive relationship between working capital and sales growth. However, a firm with high growth rate will keep operating-related working capital and liabilities at relatively low levels and hence a negative relationship between growth and the working capital requirement of a firm is also expected (Chiou et al. 2006) . Hill et al. (2010) contend that based on previous literature the relationship between sales growth and trade capital is an inverse one. However, they point out that the relationship between the other component of working capital, which is inventory, and sales growth is not clear from previous literature. Erasmus (2010) , Zariyawati et al. (2009) and Zariyawati et al. (2010) demonstrate this negative relationship between working capital and growth rate of a firm.
Revenue growth (GROWTH) is used as a measure of immediate investment/growth opportunities, as specified by D'Mello, Krishnaswami & Larkin (2008) . Revenue for year t is divided by that of year t-1. The natural log value of the result is then calculated to find the revenue growth rate. Based on the arguments above, there is no clear consensus on the relationship between growth and working capital investment. The alternative hypothesis is thus:
Alternative Hypothesis (H2a): Growth opportunity has a significant influence on the level of working capital investment of a firm.
Asymmetric Information
For less transparent firms, given the level of asymmetric information, the long-term projects and cash flows of such firms would be more difficult to value. The market would expect a higher premium for these firms, i.e. it would be more expensive for the firms to obtain financing externally (Hill et al. 2010) . Hence, these firms would follow the pecking order theory and use internal resources first. Banos-Caballero Garcı´a-Teruel & Martı´nez-Solano (2010b) reason that according to Myers (1977) , firms with more growth opportunities have higher information asymmetry and also more agency conflicts since the valuation of these firms is dependent mostly on the future growth prospects. Consequently, in order to have as many internal resources as possible, these firms would need to have lower investments in working capital. Hill et al. (2010) measure asymmetric information as the book-to-market ratio (MTB), especially in connection with the long-term investment opportunities of a firm. The marketto-book ratio is measured as the book value of total assets minus the book value of equity, which results in the book value of liabilities, plus the market value of equity. This value is then divided by the book value of the assets. From the arguments above, the level of asymmetric information is expected to have a negative impact on working capital management. Accordingly, the alternative hypothesis is:
Alternative Hypothesis (H3a): The level of asymmetric information has a significant negative influence on the level of working capital investment of a firm.
Size or Capital Market Access
Hill et al. (2010) equate capital market access to size since according to Brennan and Hughes (1991) larger firms face increased monitoring by analysts and so there is less information asymmetry, allowing them easier access to capital compared to smaller firms. They argue that since there is easier access to external capital, less information asymmetry and fewer borrowing constraints, larger firms can afford to have relaxed receivables and inventories policies. Larger firms having higher sales levels would require larger investments in working capital (Moussawi et al. 2006) . These firms tend to enjoy more growth opportunities (Chiou et al. 2006) . Also, since size aggravates the agency problem between shareholders and creditors and asymmetric information is more severe due to the lack of public information, a positive relationship is expected (Banos-Caballero et al. 2010a ).
On the other hand, larger firms may have greater bargaining power with suppliers and customers and so a negative relationship is also possible (Banos-Caballero et al. 2010a; Moussawi et al. 2006) . Further, large firms tend to be more diversified and fail less often as compared to smaller firms. Moss and Stein (1993) show that larger firms actually are able to manage their cash conversion cycles better. This is further confirmed by Chiou et al. (2006) , where they also reason that because larger firms have easy access to capital, cash would be kept at a minimum and there would then be a negative relationship between working capital management and size. Nazir and Afza (2008) and Zariyawati et al. (2010) also find this negative relationship in their study.
The impact of size (SIZE), measured by the natural log of total assets, on working capital investment is mixed. This leads to the next alternative hypothesis:
Alternative Hypothesis (H4a): Size has a significant influence on the level of working capital investment of a firm.
Asset Tangibility
Moussawi et al. (2006) argue that inventory and receivable problems of an automobile parts manufacturer, for example, are most probably going to be different from others because of the tangibility of their assets. Banos-Caballero et al. (2010a) point out two different points of view for the relationship between asset tangibility and working capital investment. On the one hand, a negative relationship is expected because the investment in fixed assets competes with the investment in working capital for the limited funds available. On the other hand, from the point of view of asymmetric information and agency problems, firms with more intangible assets will have higher asymmetric information and agency problems due to difficulty in valuation of intangible assets. So it is likely that these firms will have higher working capital investment (Banos-Caballero et al. 2010a ). Asset tangibility (TANG) is measured by the ratio of a firm's tangible fixed assets to the value of its total assets. The arguments by Banos-Caballero et al. (2010a) mean that the effect of tangibility on working capital investment is not clear. Hence, the alternative hypothesis is:
Alternative Hypothesis (H5a): Asset tangibility has a significant influence on the level of working capital investment of a firm.
Revenue Volatility
Hill et al. (2010) find mixed results for the relationship between working capital requirement and sales volatility based on past literature. They argue that with higher sales volatility, or high deviations in demand, coming up with the optimal level of inventory may be difficult and so to be on the safe side, firms could increase inventory levels. However, it is not necessary for firms to increase inventory levels as some firms with cost advantages in receivables financing might want to extend additional credit to customers in order to avoid the build-up of inventory (Emery 1987) . Hill et al. also point out that studies by Deloof and Jegers (1996) and Ng, Smith and Smith (1999) find no evidence of any relationship existing between receivables and sales volatility. On payables, they argue that since firms with higher sales volatility find it difficult to predict revenues, they tend to rely on payables for better cash flow. The volatility in total revenue (REVVOL) is calculated as the standard deviation of the annual revenues over a rolling five-year period prior to each of the sample years, as was measured by Hill et al. (2010) . The value is then divided by the average revenue over the same five-year period. Only if the firm had at least three observations during the previous three year periods, could the firm be included in the analysis. Revenue data from 1996 to 1999 is used to calculate the standard deviation of revenue (or revenue volatility) for year 2000. The overall effect of revenue volatility on operating working capital is mixed mainly due to the uncertain results in each of its components. The alternative hypothesis is thus:
Alternative Hypothesis (H6a): Revenue volatility has a significant influence on the level of working capital investment of a firm.
Age
Chiou et al. (2006) use age of a firm as a representative variable representing the growth opportunities of a firm. Young firms would have higher growth rates, i.e. have better growth opportunities. Over time, the growth rates become stable, indicating that older firms will have less growth opportunities and so will have more capital retained (Chiou et al. 2006) . As a firm grows older, its relationship with customers and suppliers and its experience in managing its inventory would make it possible to invest less in working capital. So, there is a negative relation between age and growth opportunities. Because the effect of growth on working capital management of a firm has mixed results and the relationship between growth and age is an inverse one, it is expected that there is a relationship between age and the working capital requirement of a firm but the relationship can be both ways. However, the effects of growth and age on working capital management should be in the opposite direction. Due to the wide variations in the age of the firms in the sample of this study, age (AGE) is measured as the age of the firm since the date of its incorporation. The effect of age on working capital investment is not clear and the alternative hypothesis is:
Alternative Hypothesis (H7a): Age has a significant influence on the level of working capital investment of a firm.
Profitability
In almost all studies on the impact of liquidity on profitability, a highly significant negative relationship was found (Beaumont & Begemann 1997; Bhattacharyya & Raghavachari 1977; Deloof 2003; Garcia-Teruel & Martinez-Solano 2007; Ghosh & Maji 2004; Narware 2004; Shin & Soenen 1998; Soenen, 1993; Talha, Christopher & Kamalavalli 2010) . Few looked at the opposite relationship however. Even when this relationship is considered, Chiou et al. (2006) argue that since it was easy for profitable firms to obtain funding and cash would be kept at a minimum, a negative relationship is expected between working capital management and firm performance/profitability. The results of Banos-Caballero et al. (2010a) confirm this. However, Nazir and Afza (2008) reason that since highly profitable firms have the cash to invest in investment activities, they would not be concerned with efficient management of working capital. Hence, there should be a positive relationship between profitability and working capital requirement. The same relationship was expected by Hill et al. (2010, p785) , who argue that "the dollar value of a good in terms of receivables generally exceeds the dollar value of a good in payables...". Both studies confirm this relationship, even though Nazir and Afza (2008) and Hill et al. (2010) measure profitability differently.
The effect of profitability (PROFIT), measured by the return on common equity (ROCE), on working capital investment can be either positive or negative. The ROCE is calculated as the net income before appropriations divided by the value of common equity of the firm. Accordingly, the alternative hypothesis is:
Alternative Hypothesis (H8a): Profitability has a significant influence on the level of working capital investment of a firm.
Operating Cash Flow
Chiou et al. (2006) argue that two types of relationships exist between operating cash flow and investment in working capital. Investment in working capital will be positively affected by fluctuations in operating cash flow due to the increase in cash holdings and short-term investments. High operating cash flows allow a company to pursue a conservative operating working capital strategy but negative operating cash flow firms will need to finance their working capital requirement through other sources (Hill et al. 2010) . Banos-Caballero et al. (2010a) cite the findings of Fazzari and Petersen (1993) , which suggest that firms with higher cash flows have greater capacity to generate internal cash flows and so would have higher levels of current assets probably due to the lower costs of funds invested in the working capital.
On the other hand, higher cash flows result in leniency in terms of pay operationrelated liabilities and accelerated collection of accounts receivables, thus resulting in lower working capital requirements (Chiou et al. 2006 ). This result is supported by Appuhami (2008) who finds that companies tend to reduce investment in working capital with an increase in operating cash flow.
Operating cash flow (OCF) is measured as the earnings before interest and taxes (EBIT) plus depreciation and amortisation minus interest expenses, tax and common dividends. It is then scaled by revenue at time t-1. The effect of operating cash flow on working capital investment is hence non-directional. The alternative hypothesis is:
Alternative Hypothesis (H9a): Operating cash flow has a significant influence on the level of working capital investment of a firm.
Board Characteristics -Board Size
Not much research has been carried out on the effect of board characteristics on the working capital management of firms. Moussawi et al. (2006) look at the effect of board size (as measured by the number of directors) and the proportion of outsiders on the board. They contend that larger boards will result in problems in monitoring management and so, working capital requirement will be high. Zariywati et al. (2010) expected this relationship too but find a negative relationship in their results. It is thus expected that board size (BSIZE), which is the number of directors serving on the boards, will affect working capital investment positively, resulting in the following alternative hypothesis:
Alternative Hypothesis (H10a): Board size has a significant positive influence on the level of working capital investment of a firm.
Board Characteristics -Board Independence
Generally it is expected that if the board is more independent, there will be more stringent monitoring of management and this will result in lower cash conversion cycles. This result is also confirmed by Zariyawati et al. (2010) .
However, there are a growing number of studies on the ineffectiveness of independent boards in monitoring managers as the exact process of election of independent directors is at most times vague. Managers could be choosing the independent directors while still fulfilling the corporate governance requirements. In fact, some studies have labelled the role of independent directors as 'rubber stamps' (Cornforth 2002) or even 'cheerleaders' (Cohen, Frazzini & Malloy 2008) in support of management's decisions. This may result in increased managerial optimism and hence, ineffective management may result in higher cash conversion cycles.
Board independence (BINDEP) is measured as the proportion of independent directors serving on the board. It is not clear exactly how board independence will affect working capital investment. Hence, the final alternative hypothesis is:
Alternative Hypothesis (H11a): Board independence has a significant influence on the level of working capital investment of a firm.
Economic Condition
During periods of recession, it is expected that since the expansion of a company may not run as smoothly as possible and problems may occur in collecting receivables and selling off inventory, this may result in a higher net volume of working capital requirements (Chiou et al. 2006) . Hence, working capital investment may be kept high in order to ensure smooth daily operations. In their study on Malaysia, using GDP growth, Zariyawati et al. (2010) confirm that Malaysian firms' investment in net operating working capital increased with better economic conditions. However, Lamberson (1995) finds that small firms seem to act in a different manner compared to larger firms when it comes to economic conditions. In fact, he finds that working capital investment of small firms is relatively stable over time. From another point of view, it can be said that during times of economic boom, when financing is abundant, firms would not be very concerned about the level of working capital or the cash stuck in the working capital cycle. However, during recession, when there are attempts to squeeze out cash from wherever possible, firms try to reduce their working capital cycle (Banos-Caballero et al. 2010a ).
The hypothesis on the effect of economic conditions (ECONCON), measured by the annual change in the real GDP, on working capital investment is non-directional and states:
Alternative Hypothesis (H12a): The economic condition has a significant influence on the level of working capital investment of a firm.
Data and Methodology

Data and Sample
Data are collected from three databases; the Datastream International Database, ISI Emerging Markets Database and Research Insight Database provided by Compustat, in order to obtain maximum number of firms for the analysis. The annual reports of the companies are also referred to for information on the board characteristics of the firms. GDP data are obtained from the International Monetary Fund (IMF) database.
Companies from all sectors of the Main Market of the Bursa Malaysia, which have complete data from 1996 to 2007, are considered, except for the finance and regulated sectors. The data is obtained from 1996 in order to calculate revenue volatility but the analysis is carried out only from year 2000 onwards. Some sectors such as the technology and mining sectors have less than 20 companies listed at the time of collection and after considering the criteria of having complete data from 1996 to 2007, only less than 10 companies can be considered; thus these sectors are also excluded. From the remaining sectors, some companies have missing data, which is sometimes due to a change of reporting or halt in operations. There are also extreme values, which result in extreme kurtosis and skewness. The extreme values are identified through the use of boxplots and normal probability plots. Hence companies with missing and/or extreme datasets are excluded from the analysis. The remaining balanced panel dataset of 192 companies is analysed over 8 years, from year 2000 to 2007, resulting in 1536 firm-year observations. Finally, the data are then winsorised at 1% and 99% level.
Methodology
The effect of the independent variables on the level of working capital investment is expected to be linear and can be analysed through the following model:
NWC it = β 0 + β 1 LEV it-1 + β 2 GROWTH it-1 + β 3 MTB it-1 + β 4 SIZE it-1 + β 5 TANG it-1 + β 6 REVVOL it-1 + β 7 AGE it + β 8 PROFIT it-1 + β 9 OCF it-1 + β 10 ECONCON t + β 11 BSIZE it + β 12 BINDEP it + e it (1) where e it is the error term and β j ( j = 1, 2, ..., 12) are the coefficients of the independent variables to be estimated. Net operating working capital (NWC) is measured as the sum of the accounts receivables and inventories net of the value of accounts payables. Because using the net working capital value could result in a result dominated by the largest firms and heteroskedasticity, it is then scaled by the total assets as suggested by Fama and French (1998) . Lagged values are used for most of the independent variables in order to alleviate issues of endogeneity that may be caused by some of the independent variables such as leverage, profitability and operating cash flow. This approach is adopted by Hill et al. (2010) .
The Ordinary Least Squares (OLS) method is first used to estimate the model. However, due to the problems of heteroskedasticity and autocorrelation, which is expected in panel datasets, the estimates are recalculated with Rogers' (1993) standard errors adjusted for firm level, time and two-dimensional clustering, as recommended by Petersen (2009) . The fixed effect model is also estimated although according to Petersen (2009) given the short time frame, clustered standard errors give more efficient estimates.
Results and Discussion
Description of Sample
The sample distribution and the average NWC by sector is reported in Table 1 below. However, the different average values may not be able to indicate whether significant differences exist between sectors. Hence, also presented are the results of the one-way ANOVA analysis and the Kruskal-Wallis (Kruskal & Wallis 1952) nonparametric Kindependent test results. The results in Table 1 indicate significant differences in the size of NWC across sectors. The results support the findings of previous studies such as by Hawawini et al. (1986) which document the influence of industry on a firm's working capital investment. According to the mean NWC and the mean rank of the Kruskal-Wallis test (not shown here), the Consumer Products sector has the highest investment in NWC, followed by the Industrial Products sector. This is not surprising as most of the firms in these sectors are from the manufacturing industry, which requires high investment in working capital. The lowest mean is for the properties sector followed closely by the plantations sector. Hence, the differences across industries (or sectors) confirm the suspicion that the investment in working capital may be affected by certain industrial characteristics such as asset tangibility.
The mean, median, standard deviation, minimum and maximum values are calculated for each variable and are presented in Table 2 . The statistics displayed in Table 2 suggest that on average, for every Ringgit of asset held by the firm, approximately 0.13 cents is tied up in net working capital. The mean being 0.13 indicates a relatively flexible working capital management policy. Compared to the study by Hill et al. (2010) , this figure is smaller than that of US companies, which was reported to be around 22.7% of total assets. The median NWC is only slightly lower than the mean (0.118). However, there are also firms which have aggressive working capital policies as can be seen by the negative minimum value.
Before running the regression, the correlations are checked to ensure that there are no cases of multicollinearity. The Pearson correlation coefficients between all the variables, dependent and independent, and their respective p-values are provided in Table 3 . According to the correlations, all the variables have low correlation values with VIFs of less than 1.3. Table 4 reports the results of the regression analysis. The estimates are calculated using various techniques to achieve more robust results. The results for the static model (Equation 1) using the Ordinary Least Square (OLS) technique are shown in Column (1), while the results in Column (II) are those of the OLS regression using the Huber-White-sandwich (Huber 1967; White 1982) estimator of the variance of the regression estimator. In Column (III), (IV) and (V), the model is re-estimated using OLS technique with Roger's standard errors adjusted for clustering across firm, time and across both dimensions, respectively. Finally, column (IV) presents the results of the fixed effects model.
Regression Results
Given the size of the standard errors, the results from the OLS regression with standard errors adjusted for firm level clustering (Column III) produce the most unbiased standard errors. As a robustness check, when the standard errors are clustered by firm and year (Column V), the results are quite similar to that in Column III. Hence, the discussion on the effect of each variable on the net working capital investment is based on the results in Column III. 
Discussion of Results
The results show that all variables except for profitability, board size and board independence are significant in influencing a firm's investment in working capital, although age and the level of information asymmetry (MTB) are significant only at the 10% level. Leverage, tangibility and GDP growth are significant at the 5% level while growth, size, revenue volatility and size of operating cash flows are highly significant at the 1% level.
The significantly negative relationship between leverage and working capital is consistent with the pecking order theory. According to the pecking order theory, only when a firm does not have enough internal financing would it go for the next safest source of financing which is debt financing. Increase in debt means debt repayments have to be made resulting in less capital available to carry out daily operations and for future investment purposes, forcing firms to manage their working capital more efficiently, hence, reducing investment in working capital. Also, since the cost of debt financing is higher compared to the return gained from investing in liquidity, a highly levered firm will invest less of its capital in its working capital cycle (Banos-Caballero et al. 2010a ). The result is consistent with Afza and Nazir (2009) Raheman and Nasr (2007) and Zariyawati et al. (2009) .
Consistent with the result of leverage is that of asymmetric information, as proxied by market to book ratio. Firms with high levels of information asymmetry would tend to use debt as a signalling device to convey information about the future of the firm, hence increasing its leverage. As per the relationship found between leverage and working capital investment, because higher leverage results in lower investment in working capital, a firm with high levels of information asymmetry will have lower investment in working capital, hence the significantly negative relationship between market to book ratio and working capital investment.
Higher asymmetric information could be due to higher investment in intangible assets. Banos-Caballero et al. (2010a) expect that firms with more tangible assets will have lower information asymmetry, resulting in lower cost of financing and hence, may have higher investment in working capital. However, they find a negative relationship between asset tangibility and working capital investment which was consistent with the findings of Fazzari and Petersen (1993) . This study also finds this negative relationship, confirming the argument by Banos-Caballero et al. (2010a) that the investments compete with each other for the limited funds available and given the preference for higher returns, the investment in working capital loses out to long-term investment.
While leverage is an indication of financial risk faced by a company, revenue volatility indicates the operating risk. Similar to the result of leverage, revenue volatility has a negative impact on working capital investment. This result is consistent with that found by Hill et al. (2010) , who argue that with greater sales volatility, managers react by being more aggressive in their working capital management, hence investing less in the working capital cycle. The firm would then rely more on its payables rather than its receivables (Deloof & Jergers 1999; Ng et al. 1999) .
On the other hand, if the firm is experiencing growth in sales in the previous year, it could be stocking up on its inventory in anticipation of future sales growth, which could outweigh the effect of sales growth on trade credit, thus increasing investment in working capital. Also, sales growth could be stimulated through the granting of credit to customers resulting in higher receivables, thus again increasing the working capital cycle. Hence, prior year sales growth can result in higher investment in operating working capital as is found in this study. This relationship is consistent with the findings of Appuhami (2008) , Chiou et al. (2006) , Moussawi et al. (2006) , Nazir and Afza (2009) .
Younger firms grow at a faster pace compared to more mature firms which have a more stable growth. Since sales growth is found to influence investment in working capital positively, then age will have a negative impact on working capital investment, which is what is found in this study. Hence, younger firms will invest more in their working capital cycle so that the growth in sales can be sustained.
Aside from sales growth, another indicator of well-being of a firm is its operating performance. Both profitability and operating cash flow are found to exert a significant positive influence on working capital investment. However, profitability is found to be insignificant, while operating cash flow is highly significant in influencing working capital investment. This is true since a firm would have more cash available due to the operating cash flows, hence not requiring it to squeeze as much out from its working capital cycle. The relationship found is consistent with that of Chiou et al. (2006) , Hill et al. (2010) and Nazir and Afza (2008) and is contrary to the results of Appuhami (2008) and Banos-Caballero et al. (2010a) .
The negative relationship between size of a firm and working capital investment may be because larger firms are better at managing their cash cycles as is shown by Moss and Stein (1993) . Or it may be as argued by Moussawi et al. (2006) that when a firm is large, it is able to reduce its investment in working capital due to its good relationship with its suppliers. The result is consistent with the studies by Moss and Stein (1993) , Chiou et al. (2006) and Nazir and Afza (2008) . However, it is contrary to those of Banos-Caballero et al. (2010a) , Hill et al. (2010) and Moussawi et al. (2006) . Moussawi et al. (2006) find significant relationships between the board characteristics and working capital investment. In this study, however, for both board characteristics, insignificant relationships are found. Zariyawati et al. (2010) too find insignificant relationships between these two variables and working capital for the Malaysian case. The signs of the variables are as expected, i.e. large and less independent boards are found to have higher net operating working capital. An insignificant relationship could mean that working capital management issues may not be of importance to Board of Directors and so decisions made by Board of Directors do not influence the working capital investment of their firms.
A non-firm specific variable considered also is the impact of economic conditions. The negative relationship predicted by Banos-Caballero et al. (2010a) is confirmed by the results of this study. Economic condition is found to be highly significant in affecting working capital investment. Abundance of funds during economic boom periods will not be a cause for worry and firms will thus not be too concerned about their level of working capital, but during recession periods, as much money as possible needs to be squeezed out and the easiest way is through working capital improvements.
Conclusion
The unsatisfactory working capital performance of firms in Malaysia over the past few years raises the question on why this is so. Hence, the objective of this study is to understand the determinants of working capital investment of firms in Malaysia. Using data from 192 companies over a period of 8 years (from year 2000 to 2007), the relationship of firm and board characteristics with investment in net operating working capital is studied. The results of the multiple regression analysis provide this conclusion. In times of economic expansion/boom, younger and smaller firms with less tangible assets, low leverage, high sales growth, high operating cash flows (and profitability), less volatile revenues and low levels of asymmetric information are likely to have the highest investments in operating working capital. During times of economic downturn, the same firm will try to lower its working capital investment. Board characteristics, namely, size of board and the independence of the board are found to have insignificant influence on the investment in operating working capital made by firms.
This study contributes to the scarce but growing literature on the determinants of working capital management, an area that has not been given the attention it needs. The results would be helpful to investors in evaluating the working capital strategy of firms as it may be able to give some indication about the financial wellbeing of the firm. It is found that different firm characteristics make it necessary for firms to have different working capital policies which are much more suited to their situation. In fact, the non-parametric tests also indicate the presence of a sectoral/industrial effect that cannot be ignored. Hence, a better understanding of why firms adopt a specific working capital policy will allow financial institutions to determine whether the firms are justified in adopting a specific policy, and in evaluating their financial wellbeing.
However, from the regression results it is seen that the R-squared is very low and the constant term is highly significant. Although low R-squared is common in most studies on working capital and cash management, it is obvious that there may be other factors which may influence working capital investment policy. Further study on other firm specific or even strategic determinants is warranted. Also, there may be differences in the working capital investment policies in countries with different financial systems, for instance, countries with a bank-based financial system as compared to those with a market-based financial system. This study examines the determinants of a firm's working capital investment policy but equally, or maybe more, important is the consequences of the policy especially on firm valuation. While many studies have been conducted on the effect of working capital management/investment on profitability, not much has been done on firm value. Hence a study on the impact of working capital investment policy on firm value is needed especially given the scarce literature on this issue.
